INTRODUCTION I shall base this general survey of the treatment of malignant disease of the bladder on a series of 302 personal cases treated over the past twenty-one years. f have excluded patients treated by X-rays alone, and a few who for various reasons were not treated at all. I have not included any cases of benign papilloma (although it is generally recognized as the first stage of carcinoma).
GENERAL CONSIDERATIONS AFFECTING THE CHOICE OF TREATMENT
The choice of treatment depends on many factors. In a condition occurring most often in the seventh decade of life and at ages varying from 23 to 90 years (in this series) the general condition of the patient may determine the choice to some extent. If he is considered medically suitable for any chosen method the size,. situation, multiplicity, gross characters, and histological type and extent of spread of the tumour as well as the degree of renal damage will all have a bearing on the final selection. It will not necessarily be final but must be changed or combined with other methods according to progress; surgery and irradiation must work in collaboration not competition. INVESTIGATION Complete diagnosis demands certain special methods of investigation in addition to a routine clinical examination. They include cystoscopy, biopsy of the tumour, bimanual pelvic examination under full anesthesia, and intravenous pyelography.
Cystoscopic biopsy.-Pathology forms the basis of treatment, and so biopsy will be considered first. Pieces of the growth are removed by Lowsley's forceps, or by a McCarthy loop. There are some fallacies, and some possible dangers.
To compare the results of treatment there must be a system of pathological classification. I have adopted the classification described by Dukes and Masina (1949) . It recognizes three grades of malignancy based on cell differentiation and designated grade I or low, grade Il or average, grade IllI or high. Broders (1922) described four grades, and Franksson (1950) of Stockholm recognizes seven grades. Figures of survival by grades suggest that a low grade (I) and a high grade (II and III) might be sufficient for our purpose. Providing the grading is done by an experienced pathologist the system is of considerable value in deciding treatment, and assessing prognosis; for example my three-year survival rate after partial cystectomy was 69% in grade I cases and 30 % in grades II and III. ln addition to grades this classification includes stages based on an estimate of the extent of spread of the tumour. In stage 1 it is confined to the bladder; IA indicates limitation to the mucosa or submucosa, lB spread into the bladder muscle. In stage 2 there is extension into the perivesical fat and in stage 3 paravesical lymphatic glands are invaded. Stage 4 describes those tumou9s, mostly inoperable, in which there are remote metastases which cannot be removed in continuity with the main growth.
Cystoscopy.-Fortunately for the clinician the cystoscopic appearance usually gives a good idea of the degree of malignancy of the growth, but after the preliminary out-patient diagnostic cystoscopy the examination should be repeated under anesthesia if an accurate assessment is to be made. Biopsy and bimanual examination can be done at the same session. In general it will be found that the fronded papillary tumours, although often of large size, are of low malignancy; the solid nodular tumours are more invasive, whilst the ulcerative tumours are of the highest degree of malignancy. A tumour may change its type in the course of time and one which is first seen as a papillary growth of low grade may reappear as a solid carcinoma of grade II or IfI. Moreover tumours of different types APRIL-SURG. AND UROL. 1 Proceedtngs of the Royal Society of Medicine are sometimes found together in the same bladder, and there is ample evidence of this tendency to greater malignancy after inadequate treatment.
The cystoscopic appearances of the various types can best be illustrated by some photographs of total cystectomy specimens, which will also show the indications for performing that operation.
They are shown in progressively increasing degrees of malignancy. These are often low-grade tumours of long standing in which there has been failure to control the growth by cystodiathermy. Fig. 2 : Solid nodular tumour with surface ulceration and mucosal changes beyond the tumour, grade 11, stage lB. Palpable bimanually and prqducing dilatation of the right ureter. (From a man -of 56 who is alive and well nearly two years later.) Fig. 3 : Diffuse large nodular tumour with deep surface ulceration, invasion of paravesical fat, and deposits in the external iliac glands which were removed at operation. Grade III, stage 4. From a young man, aged 40, treated by cystodiathermy for a year. Although the prognosis appeared hopeless, cystectomy was carried out to relieve pain, hematuria and incontinence. (Death from pelvic recurrence five months after cystectomy.) Fig. 4 : Ulcerative carcinoma, grade ifl, stage 4. From a young woman of 36. The right kidney had been removed for pyelonephritis twelve years before and the present pain and hxematuria were thought to be due to tuberculosis. The correct diagnosis was made by cystoscopic biopsy. The two right ureters, bladder and uterus were removed together with a mass of invaded glands in the right side of the pelvis. A full course of X-ray treatment was then given. She is alive six months later and the palliation has been worth while, but she has a large pelvic recurrence and glands invaded in both axilla. This is the most lethal form of bladder cancer, which starts as a malignant ulcer with no papillary stage.
Bimanualpelvic examination with complete relaxation under anesthesia is an essential investigation. A tumour which is palpable has usually, but not always, spread into the muscle; a tumour which is fixed is inoperable.
Radiology.-Intravenous pyelography should be included in the investigation of every case of bladder cancer. It may reveal an unsuspected primary growth in the renal pelvis, and it will show dilatation or poor renal function better than other tests. A cystogram will sometimes give a good idea of the extent and nature of a growth. An X-ray of the chest should not be omitted.
METHODS OF TREATMENT USED
There are many ways of treating carcinoma of the bladder; Table I shows the methods employed in this series. Many patients were treated in more than one way and so some are included under more than one heading. The methods are divided into (1) purely surgical, (2) combined surgical and irradiation, and (3) irradiation alone; f am leaving methods of pure irradiation to later speakers but would point out that deep X-ray treatment was added to surgical treatment in 38 or 13 % of the patients. Whatever method is chosen it is important to explain to the patient at the outset that he must be prepared to come for regular follow-up examination for many years; I would like to make this a condition before treating him at all. Table II shows the average survival of all cases irrespective of type or method of treatment from the time of their first attendance. Of every 100 cases only 47 are alive at the end of a year, but 36 are still alive at five years, at ten years the percentage alive is 29, and at fifteen years 19. The more malignant cases die early, the less malignant live long. It is the interval between the onset of hematuria, the presenting symptom in 95 % of cases, and the starting of treatment which has the greatest bearing on the expectation of life.
INDIVIDUAL METHODS OF TREATMENT A. Surgical
(1) Total cystectomy offers the most radical means of extirpating the growth and its immediate extension, but it carries with it the need for deviation of the urine either into the large intestine or on to the skin; the former is preferable. The operation can be carried out in one, two, or three stages and in the last three years I have done it in a single stage in 75 % of cases and in two stages in the remaining 25 %. It is most likely to succeed in the papillary tumours of low grade which are too, extensive to be cured by other methods.
The main indications for the operation may be summarized: (a) Multiple, extensive, or widely separated tumours of low malignancy, too large to be successfully treated by other means.
(b) Tumours situated on the base of the bladder. (c) Single tumours of higher malignancy showing evidence of mucosal change beyond the apparent margin of the growth.
(d) Cases where the bladder capacity is already very small. (e) As a palliative procedure where other methods have failed or appear unlikely to succeed.
As long as the last group forms the main bulk of cases submitted to total cystectomy the figures of long-term survival are not likely to be impressive; this was so in most of my earlier cases, and my figures of only 90% five-year survivals from the date of operation in 69 patients (Table III) are an index of this fact, for the subsequent deaths were due to recurrence or metastasis in 440% of cases.
The table also includes, without distinction, 5 cases where the bladder cancer was secondary to a growth in the uterus, large intestine, kidney and ureter or urethra. Of the 25 (40 %) one-year survivors 9 have already passed the two-year mark. The five-year survival for grade 1 cases was 18 %, and for grades II and III nil.
Uremia accounted for 25 % of the late deaths, and obstruction of the ureter whether before or after the transplantation is serious. The power of recovery of an obstructed kidney depends on the length of time the obstruction has existed. If the ureter is not grossly thickened and there is some kidney function transplantation is well worth while and some recovery may be anticipated. If one kidney is infected and functionless it is better removed, but occasionally a temporary nephrostomy will produce sufficient improvement to make transplantation possible.
The operative mortality was 11 *6 %, being 16 % for single-stage operations, 11 0% for two-stage and 7% for three-stage. This should not deter a one-stage operation in a suitable case; it has many advantages. If total cystectomy appears to be the method of choice it must be done early before renal damage or extension of the growth spoils its chances of success. It should not be reserved for the hopeless cases. Operative mortality 6/61 = 9-8%. 6 patients treated less than one year.
(2) Partial cystectomy or segmental resection was done in 61 cases with 6 deaths, an operative mortality of 9-8%. Jt is reserved for single localized tumours with no evidence of mucosal change beyond them. Tumours of the vault are most accessible and I have not found that they are more prone to metastasize than those of the base. The whole thickness of the bladder wall must be removed with a margin of at least an inch (2 5 cm.) of healthy bladder around the tumour. If the ureteric orifice comes within the area to be removed there should be no hesitation in excising it and re-implanting the ureter into the bladder. This was done in 12 cases (nearly 20 %), and the results have been generally good, 6 of these patients living more than three years and one being alive and well more than fifteen years later. The survival figures are given in Table IV and show 38 % of five-year survivors. Of the 5 ten-year survivors all are still alive and well at periods of ten to fifteen years; 4 had grade tl1 tumours and one a grade ff, and none had any other treatment; an early adequate partial cystectomy is still the best treatment for an accessible single growth of whatever degree of malignancy.
Growth in a diverticulum.-There are two special varieties of growth treated by partial cystectomy. I refer first to those arising in a diverticulum. There were 5 such cases of which 4 were of high-grade malignancy and 2 were fixed to the pelvic wall. Fig. 5 shows one of the more favourable specimens from a man of 71 who is alive and well nearly two years after diverticulectomy and prostatectomy.
Urachal growths.-The other special group is the urachal adenocarcinoma seen high up in the dome of the bladder and easily missed on cystoscopy. Its histology should be found by biopsy, and it should be treated by excision of the umbilicus, urachus and dome of the bladder. I have had 5 such cases and 3 are living over four years so it would not appear to be of extreme malignancy.
(3) Cystodiathermy was the main method of treatment in 40 cases or 13 Y of the whole, but was used in conjunction with or preceding other methods in a further 41 %/. It has its greatest value in the papillary tumours of low-grade malignancy in elderly patients and it must be thorough. It is a tedious process but it is generally better to destroy a tumour completely in one sitting if possible, and to desiccate its base than to employ multiple short sessions. Follow-up cystoscopy should be done in two or three months; at an earlier stage reactionary cedema obscures the picture. The survival figures for cystodiathermy when used as the main method are shown in Table V and the apparent improvement on those of other groups is an index of the type of case selected, the papillary tumour of low or average malignancy. In these the recurrence rate was about 50%, whilst in grade Ill cases it was 100%.
If the tumour is found to be of high malignancy on biopsy radon or some other method should be used instead; in lower grades it is often worth while persisting with diathermy provided always that the patient will continue to attend regularly for cystoscopy so that recurrences may be kept in check.
They may appear even after the bladder has been clear for ten years. The operative mortality was only 2 5o%. (4) Open diathermy with excision or coagulation after cystostomy is distinct from partial cystectomy. It was used in 21 patients (7 %) and the group includes cases at each extreme of malignancy. The best are the multiple or large papillary tumours too extensive for cystodiathermy in patients considered unfit for total cystectomy. The survival of low-grade cases is remarkably good (66 Y.-four cases out of six-at four years in grade I), but regular cystoscopic follow-up is essential as late recurrences are not infrequent; they may sometimes be prevented by adjuvant X-ray treatment.
The worst are the neglected cases of high-grade malignancy and in them the palliation afforded by the open operation is poor, and some of them are made worse. Any open operation on a papillary tumour also carries the risk of dissemination of the growth into the wound.
196~~P roceedings of the Royal Society of Medicine (5) Palliative ureteric transplantation was carried out in 36 cases or 12%Y of the whole. It affords the best means of saving the patient from a painful bladder death, or a wet death from a fistula, and is worth while when,the kidneys are not already too badly damaged. The operative mortality was 23%Y and the series included 7 cases of secondary uterine cancer invading the bladder, whose end was made more comfortable. The average length of survival after operation was six months. Suprapubic cystostomy is usually the worst form of palliative, treatment for bladder cancer. Cordotomy has a place in the relief of severe pain from pelvic metastases, but is apt to be followed by sphincter disturbances. The terminal -stages of the uncontrolled disease may be painful and distressing.
Secondary growths in the bladder occurred in 25 cases,, forming 8%Y of the whole. In 9 the primary growth was uterine, in 8 renal (pelvic), in 3 ureteric, in 3 urethral and in 2 intestinal. Some of the uterine cases can be helped by pelvic clearance (Fig. 6 ) although removal of the rectum with its consequent wet colostomy is not always necessary.
T'he degree of renal damage is as important in prognosis as the extent of the growth. Growths arising in the renal pelvis are of diagnostic interest; failure to recognize that the primary. growth is renal vitiates treatment of the bladder. B. Combined Surgical and Irradiation Methods (6) Radon.-I shall say little about irradiation methods bu't as 63 (21 %) of my patients have been treated by radon seeds I will give their survival tables (Table VI) . The recurrence rate for low-grade Operative mortality 4/63 = 6-3%. 15 patients treated less than one year. tumours was greater than for the higher grades which supports the view that growths of high malignancy are often more sensitive to irradiation than the lower grades.
(7) Radium when used inside the bladder is sometimes followed by prolonged cystitis. If it can be placed in the growth from outside this is less likely to happen, and I have used extravesical radium in 8 cases., the first as long ago as 1930; she survived for over three years. It is a useful form of palliation for the solid infiltrating growth which is too advanced for removal.
(8) Direct X-ray application after cystotomy was used in 12 cases in the years 1946 and 1947. In two the bladder was rendered tumour free. In any method of irradiation therapy it is an obvious advantage if the surgeon can remove the intravesical bulk of the tumour first unless rays of high penetration can be used.
CONCLUSIONS
In trying to draw conclusions from these cases one problem is at once apparent. is carcinoma to be regarded as a localized or a generalized disease of the bladder even in its early stages? If the former,' then local excision or irradiation should suffice to cure it; if the latter, then the surgical treatment shoulld be total cystectomy, and any form of irradiation should be directed to the whole bladder. There is evidence in favour of localization in the apparent cures effected in some cases by partial cystectomy, but we have all seen Cases too in which the whole bladder was studded with tumours at the first examination, and occasional cases where the growth was interstitial, widely infiltrating the whole .bladder wall. It seems likely that both conditions can occur, some early growths tending to remain localized at their site of origin in the bladder although extending deeply into and through its muscle wall, whilst others appear to arise spontaneously from multicentric foci in more than one part of the viscus, or at least to spread laterally by lymphatics or blood vessels so rapidly as to mak-e it seem that the tumours have arisen spontaneously. The localised tumours are frequently of the nodular or ulcerative variety and are histologically poorly differentiated, whilst the generalized often appear in papillary form and are well differentiated and of a low histological grade of malignancy. The recognition of such a fundamental difference before operation depends on a careful cystoscopic examination with a search for mucosal changes in the bladder remote from the tumour. Patches of hyperixmia or cystitis, areas of trabeculation, or small nodular elevations should always be regarded with suspicion; one should bear in mind the rapid appearance of skin nodules in carcinoma of the breast when once the growth reaches the lymphatics of the deep fascia and compare it with the, submucous spread of papillary tumours of the bladder. Implantation of malignant cells by direct contact of the opposing walls of the empty bladder is another possible mode of dissemination but probably of less frequent occurrence.
It is in the widespread type of growth of low malignancy that methods of general irradiation by isotopes are most likely to supplant surgery; we must also recognize that we cannot yet cure the deeply infiltrating tumour either by surgery or irradiation if it has passed beyond a certain stage, but that we can often cure it by early operation. We must therefore see our cases earlier, which mneans that we must continue to educate both patients and doctors on the need for cystoscopy in every case of htmaturia. We must be so equipped that cystoscopy can be carried out expeditiously in properly organized out-patient clinics and we must make the examination in such a way that the patient does not fear to have it done again. Finally every case must be carefully followed up. Mr. Arthur Jacobs (Royal Infirmary, Glasgow): I would emphasise at the outset that although I have been using radium for the malignant bladder over a period of eighteen years, I regard this form of therapy as but one of the methods to be utilized in attacking the disease. Whilst believing that irradiation is superior to other methods for certain types of bladder tumour I do not consider that, generally speaking, it offers exceptional benefits over the alternative procedures that are available and I employ diathermy, segmental resection and total cystectomy as well as irradiation alone or in combination according to the indications. Providing extirpation of the tumour is obtained the end-results seem not to be greatly influenced by the method whereby this is achieved; for the factors having the greatest bearing on the outcome of a bladder cancer are its degree of malignancy, the area of bladder wall that is involved and, in particular, the depth of pen-tration through the wall. Table I diathermy, which also includes resections, was the mode of treatment for the so-called benign papillomata though in some instances it was resorted to as a palliative for advanced lesions. The varieties I may select for treatment by irradiation are the solitary, sessile, broad-based papillary carcinoma occupying the lower zones of the bladder when the base of the tumour is not much greater than 5 cm. in diameter; or two or three contiguous tumours which are jointly of a similar size; or two separately placed tumours neither of which occupies an area greater than 5 cm. Flat non-papillary infiltrative growths or nodular tumours in corresponding areas of the bladder and again not exceeding 5 cm. in diameter are also irradiated. It will be apparent that I rely on the gross characters of a tumour and its location rather than on its histology as a guide to the mode of treatment. A provisional decision about the employment of irradiation is made following cystoscopy and bimanual examination but is not finally ratified until the growth is exposed at operation. TECHNIQUE (a) Exposure and preparation of tumour-bearing area.-The approach is by the extraperitoneal ransvesical route. After opening the bladder by a vertical incision of adequate length the tumourbearing area is fully exposed to view with the aid of a suitable self-retaining retractor. A papillary carcinoma that has not penetrated deeper than the mucosal layer can often be elevated upwards so as to create an artificial pedicle from the surrounding mucosa. It can then be completely removed by cutting across the root with a needle activated by the high frequency current. With tumours of deeper penetration into or beyond the submucosal or muscular layers such an elevation is not possible but the projecting portion can be reamed off with a loop electrode until the level of the bladder mucosa is reached; or alternatively the growth can be diathermied, the destroyed tissue scooped away and the process repeated until the bladder level is reached and no visible neoplastic tissue remains. To obtain the maximum benefit of irradiation the blood supply of the area should be conserved as far as possible.
In the case of bladder tumours radiotherapists seem undecided about the advisability or otherwise of withholding diathermy, a procedure which, of course, seals off the blood vessels. My practice in dealing with the tumour bed that is left after removing the bulk of the growth and to which the irradiation is to be given is to apply diathermy of an intensity sufficient to exert a destructive effect down to the muscular layer or even deeper. The diathermy is relied on to destroy the superficial surface of the tumour-bearing area. The radium or its emanation is then inserted at depth with the object of destroying islands of tumour tissue which may still persist. As the effect of irradiation decreases with distance this would appear to be a rational mode of procedure. (b) The irradiation.-'Until about two years ago I generally employed radium needles. One set had an active length of 1 cm. and contained 1I0 mg. of element. Another with an active length of 0 5 cm. contained 0 5 mg. of element. The objective was to deliver a homogeneous dose of 7,000 r over a period of 160 hours to the tumour-bearing area along with a zone of 1 cm. peripheral to it. Radon seeds each of 1 mc. strength were used when the area to be treated was less than 3 cm. in diameter as seeds seemed to permit of a more accurate distribution within those limited dimensions.
During the last two years, with the assurances given by radiotherapists that the tapering dose inevitably associated with radon is not less effective than the constant dose-rate ofradium, my preference has been to use seeds in all cases because immediate closure of the bladder is possible following their insertion. In collaboration with Dr. Robert Morrison, Director of the Radiotherapy Department at the Glasgow Royal Infirmary, the strength of the seeds has been reduced to 0-6 mc. with, of course, a proportional increase in the total number used for each case. This increase in number permits of a more uniform and accurate control of the general dose level which is aimed to be at between 7,000 and 7,500 r. In the average case the area to be irradiated is under 5-5 cm. in diameter and two-thirds of the total seeds are placed round the periphery and the remaining third in an inner circle or ellipse. To illustrate an example of distribution let us take an area of 3 cm. in diameter. To give 7,500 r throughout the area would require a total dose of 10-9 mc. Using 0-6 mc. seeds, 18 would be required of which 12 would be placed at the periphery, less than 1 cm. from each other, and an inner circle or ellipse would be formed of the remaining 6. It should be noted that in any batch of seeds having a nominal value of 0-6 mc. there will be some variation in their strength, for each seed cannot be filled exactly to requirements. The average value of each seed will, however, be 0-6 mc. and the dosage will be accurate so long as the strong and weak are judiciously mixed.
LONG-TERM RESULTS OF IRRADIATION
In 1948 1 reviewed the results of 110 cases treated by radium in the decade 1934-43, that is, not less than five years had elapsed between the time of the review and the treatment of the last cases. The findings of that enquiry which are summarized in Tables II and III serve to show what can be expected  from treatment by irradiation.   TABLE II. -TREATED 1934 -1943 : REVIEWED 1948 .. ..
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The employment of radon seeds in place of the element is associated with a marked diminution in the incidence of gross post-operative urinary infection. This may in part be due to present-day routine use of chemotherapy but the closure of the bladder rendered possible because there is no need to remove seeds must also be credited with a share in the reduction of the infection and consequent diminished morbidity, particularly from pyelonephritis. Also of some importance and indicative of smooth convalescence is the ability of most of the patients to leave hospital in about two weeks whereas with radium-needles and the need to establish suprapubic drainage, patients seldom left hospital within six weeks of operation. The following case history with the sequence of events subsequent to radium therapy four years ago in one patient is of interest.
In December 1947 a man of 51 years suffering from an invasive papillary transitional-cell carcinoma, located in the lower zone of the right postero-lateral walls and approximating on to the right ureteric orifice, had the tumour treated by interstitial irradiation. A severe radium reaction followed with a persistent encrustation on the tumour-bearing area which was not appreciably influenced by prolonged tidal irrigation with Suby's. solution and other medication. After more than a year of frequency and dysuria, it was considered from the cystoscopic appearances that tumour activity was still present and cystectomy was planned. In February 1949 the ureters were transplanted by the Coffey No. I technique. At that time the right renal pelvis and ureter were moderately dilated. A month later, before going ahead with the cystectomy, cystoscopy was repeated. All evidence of encrustation was seen to have disappeared and the irradiated site was now a smooth bloodless area. The cystectomy was not therefore proceeded with. Another cystoscopy three months later again confirmed the absence of any visible encrustation or neoplasm. In October 1950, i.e. two years and ten months after the irradiation, and one year nine months after the transplantation, the patient reported that he had passed blood per urethram and cystoscopy revealed a new growth in the middle zone of the posterior wall. The X-ray investigation also showed that he had formed a branching calculus in the dilated right renal pelvis. Cystectomy was now carried out and a few months later the right kidney was removed. To-day he remains well.
Because of the wide variation in the form, position, size, degree of penetration and histology presented by bladder tumours a comparison of the results that follow the different modes of treatment is a matter of intricacy and difficulty. It is difficult also to compare the results of the same methods when carried out by different surgeons because there is inevitably a lack of standardization of treatment for similar varieties of bladder cancer and individual surgeons incline to a particular method or combination of methods according to their own experiences. A large personal element, in consequence, enters into methods of treatment. What I consider a worth-while comparative assessment confirming the beneficial effects of irradiation is to be found in a monograph by Franksson who made a pathological and clinical study of 434 cases of bladder tumour treated in the Karolinska Hospital and Radium Institute, Stockholm. He compared the results of treatment by transvesical diathermy and by transvesical diathermy with radium in two groups of cases both having tumours of similar histological gradings. He showed that patients who had radium had not only a greater freedom from local recurrence but also exhibited a greater freedom from new growths in other.areas of the bladder. Thus in 22 cases, in whom the tumour had not penetrated beyond the mucosa, treatment by transvesical diathermic excision was followed by new tumour formation in 90 %, 9 % of whom had recurrences at the original site; in 38 cases, again with tumours which had not penetrated beyond the mucosa, who had radium treatment as well as diathermy, there was new tumour formation in 58% with none of the recurrences at the original tumour site. He considered that the diminished tendency to new tumour formation in other areas following the radium was due to the effects of the irradiation on the collapsed walls of the bladder which came in close proximity to the radium. (See Franksson, C., 1950, Acta chir. scand., Suppl. 151.) This failure to prevent new tumour formation arising in areas away from the site of the original growth is one of the weaknesses of radium therapy even though there is evidence that it diminishes the incidence of these recurrences. Few would be prepared to advocate the wholesale employment of cystectomy as a prophylactic measure to cope with this particular problem. A disadvantage of a different nature associated with the employment of radon emanations is the need to obtain the seeds from a distant centre and the consequent necessity of giving notice of the estimated dose required with the date and time of operation. Seeds will not be available if their use has not been anticipated and conversely a change of procedure influenced by the operative findings or the need to postpone the operation will result in their wastage. The substitution of radioactive isotopes seems to promise a way towards a solution of some of these drawbacks.
Mr. D. M. Wallace (Royal Cancer Hospital): There are two types of bladder tumour that have been treated by means of radioactive isotopes at the Royal Cancer Hospital. The first lesion is the medium or large-sized, papillary or solid carcinoma which has not, or has only just begun to infiltrate muscle,while the second lesion is the multiple, small, diffuse mucosal carcinomatosis, a lesion that has arisen over a large area of bladder mucosa but which has not yet begun to infiltrate. Isotopes have "been used in these lesions purely as a method of applying gamma radiation to the tumour cells in adequate doses and with the minimal damage to normal tissue.
The follow-up in this series is short because the intracavitary method has been in use for just over two years and the interstitial wire method has been in use for a year. The results cannot be assessed as a long-term policy but the advantages and dangers of each method can be discussed in detail.
The solitary lesion, the so-called malignant papilloma, the pedunculated, papillary or solid transitional-cell carcinoma arising from an area of normal mucosa, which has not yet begun to infiltrate or where infiltration is limited to the inner layers of the bladder wall, can be treated by two-methods.
[The smaller lesions, less than 3 cm. in diameter, can be treated by endoscopic resection followed by diathermy coagulation to the base so that complete destruction of the tumour is effected in one or two treatments. The larger lesions can also be treated by multiple diathermy coagulation but as one does not treat a carcinoma elsewhere by multiple, repeated sublethal irritations, it is probably better to excise the lesion transvesically and to implant the base with some form of radiation to cope with any infiltration of the muscle. To open the bladder for this type of lesion may result in tumour implantation in the wound but if certain precautions are taken, this risk is minimal. The technique adopted has been to open the bladder when it is full to prevent premature incision into the tumour.
-The bladder wall is then held up so that the tumour may be seen. A glass thistle funnel, slightly smaller than the tumour, is then fitted on to the end of the sucker tube and the tumour sucked into the funnel.
No instrument touches the tumour which is kept within the funnel by the maintained suction. The pedicle of the tumour is exposed with minimal amount of bleeding and in suitable cases can be clamped and cut with diathermy. It is possible to remove the tumour complete without risk of fragmentation or spilling malignant cells in the wound. Once it has been removed the problem of the tumour bed arises. As the effect of irradiation in the tumour bed is optimum when there is a healthy blood supply, where the tumour pedicle has been small enough to allow it to be clamped and oversewn, the source of radiation has been inserted without diathermy coagulation to the base. When the tumour has been a relatively sessile one or with a wide pedicle, the base has been extensively diathermied prior to the insertion of the source of radiation.
There are three methods of interstitial irradiation that can be used in the bladder wall. Radium or radon as described by Mr. Jacobs, tanta-lum wire which has been in use now for the last year, and radioactive gold seeds sheathed in a platinum cover, a technique which is still in the experimental stages. Radium has several advantages over radon but has one major disadvantage, its bulkiness and the lack of flexibility with the consequent need of a second intervention to remove the needles or else the bladder must be left open. Radon seeds allow the bladder to be closed and they do not require to be removed subsequently but they too have certain disadvantages. They are not readily available and they require about a week for preparation. It is not certain that a good geometric implant will be obtained every time, seeds sometimes fall out and they can easily be inserted either farther apart or closer together than the 1 cm. spacing allowed. Even if inserted correctly the movements of the bladder wall may alter the shape of the implant. The seeds, once inserted, cannot be removed nor can the dose of irradiation be altered to compensate for any defect in the implant. Finally with the seeds remaining in situ, it may be difficult to detect a recurrence since there may be considerable induration surrounding the seeds.
Tantalum wire was first suggested by Mayneord as a possible flexible source of irradiation and was used by Ledlie, Lederman and Harmer for growths of the stomach, palate and tongue respectively. The wire can be irradiated in the atomic pile to any reasonable strength of activity required. It is suggested that wire of 1 mc. per centimetre is about the optimum strength for implantation. The wire is sheathed in platinum so that the beta radiation is filtered off.
The flexibility of this wire is comparable to that of domestic 10 amp. fuse wire. After irradiation, the wire has a half life of 120 days so that it can be kept for a considerable time at a strength of therapeutic value. At a nominal cost it can be reactivated by a second insertion into the atomic pile.
The insertion of tantalum wire is technically easier than radon seeds. Two hollow curved needles' mounted 1 cm. apart on a modified boomerang needle holder (Fig. 1) are inserted outside the periphery of the area to be treated and guided in the plane of the bladder muscle towards the internal meatus (Note free ends of wire are now not interlocked.) to emerge on the opposite side of the tumour bed (Fig. 2) . When correctly placed the needles are flexed so that the points present towards the operator. A hairpin of wire, one limb longer than theother and with a small loop in the centre is then threaded into the needles, which are then withdrawn so that the wires come to occupy their position in the plane of the bladder muscle. This method of arranging the wires can be seen in Fig. 3 . The wires once they have been inserted act as splints to prevent the buckling up of the bladder muscle. The wires are tied by silk to a urethral catheter and the bladder closed in layers (Figs. 4, 5) . When the amount of irradiation is adequate, the wires are removed by withdrawing the catheter down the urethra. As the wires are flexible this causes very little discomfort. With the present method of fixation, no wires have been left behind in the bladder although with a different method three wires did slip off. These wires were easily retrieved by means of grab forceps and a panendoscope. Apart from one death due to a cerebral haemorrhage, all the cases treated are tumour free.
The multifocal superficial carcinomatosis of the bladder has been a surgical problem for which no single form of therapy has been found to be effective. Until more is known about the xetiology of this disease any treatment which effects complete tumour sterilization but which does not control the predisposition of the mucosa to undergo malignant change, and therefore the development of fresh primary tumours, can only be palliative. In an attempt to irradiate the whole of the bladder mucosa and yet to spare as much as possible of the bladder muscle and the perivesical tissues, the technique of intracavitary irradiation was introduced. The earlier work was done by means of either radium (Friedman) or solid radioactive cobalt (Low-Beer) in the centre of an air-filled balloon. This type of irradiation has two disadvantages: firstly the bladder muscle gets almost the same dose as the mucosa due to the relatively gradual falling off of dose with depth and secondly, unless the point of irradiation is placed and kept exactly in the centre of the balloon, one side of the bladder may receive a dangerously high dose while the opposite side may receive too little. A bag filled with a solution of a radioactive salt does not have this disadvantage and, using bromine, a high homogeneous irradiation for 5 mm. outside the surface of the bag and a steep falling off in the dose beyond this distance can be achieved. A bag filled with fluid provides a good method of intracavitary irradiation and is ideal for the treatment of a narrow zone of the whole of the bladder wall since the dose is uniform and the extravesical tissues receive little irradiation.
Once the patient has been selected as suitable, the method of treatment consists in the insertion of a modified Miller-Abbott tube into the bladder, in men through a perineal urethrostomy, in women through the urethra. The smallest bag compatible with safety was found to be too big for the average male urethra so that urethrostomy is performed as routine and after dilatation of the posterior urethra, the bag is inserted via a cannula. The cannula prevents the bag folding up in the urethra and minimizes operative trauma. When the bag has been inserted, the isotope solution is introduced by means of a pressure suction device so that the operators receive a minimal amount of irradiation. After about an hour the solution is removed and the bag withdrawn. This treatment is repeated at weekly intervals for three applications, each of which aims to administer 2,000 r gamma and 400 r beta radiation.
Serial biopsies have shown a progressive tumour response and increase in the tumour bed reaction, and in one patient who died from a cerebral accident six weeks after treatment it was possible to demonstrate complete disappearance of the tumour with the exception of a few atypical cells in the extravesical lymphatics.
The immediate post-therapy period is usually uneventful-the women are continent within a few hours and the men leak only during micturition for about ten days after treatment. There has been no case of incontinence due to stretching of the sphincter nor has there been a fistula that persisted for longer than a fortnight after the last treatment. The results obtained in a series of 45 cases are based on a short follow-up, but they are instructive, inasmuch as they demonstrate that there are dangers and complications attendant on indiscriminate irradiation.
The cases can be considered in three groups, (1) those undertreated, who received less than 3,000 r at a single treatment, (2) the overtreated who were given 4,000 r at a single treatment, and (3) the most recent group who received 2,000 r on three occasions at weekly intervals.
3 cases died from carcinomatous deposits but one had a bladder that was tumour free shortly before his death. 6 cases have had total cystectomy as the lesion failed to respond.
2 cases died in uraemia from a small contracted bladder with hydro-ureters and hydronephroses.
Another case has hydro-ureters but a normal blood urea and refuses transplant because his symptoms are minimal. Only 2 cases have had their ureters transplanted. All these 5 cases had complete tumour regression. They were all treated by a single application of 4,000 r. 4 cases had a minimal lesion after irradiation and these lesions were cautiously diathermied. They are now tumour free. There are 5 cases that have a lesion in their bladders that may be tumour or may be radionecrosis. These are being watched.
2 cases died from urinary sepsis, 1 was tumour free but the other had considerable residual tumour at post-mortem. In 1 woman a vesicovaginal fistula developed after a year, although her bladder was apparently tumour free. There was 1 death from cerebral hemorrhage six weeks after treatment and this bladder was tumour free. The remaining 18 cases are tumour free and have a useful bladder. The bad results developed in the group of cases that were overtreated although it is a moot point whether complete tumour regression followed by a transplant is worse than a total cystectomy. The incomplete tumour sterilization occurred mainly in the group of undertreated cases; some were amenable to minimal diathermy but the majority have had a total cystectomy. The fractionated group. the most recent group of all, have none of them developed a systolic bladder and the tumour regression appears to be adequate. To achieve tumour sterilization in 600, if it can be done without causing a contracted bladder, will mean that intracavitary irradiation has a definite place in the treatment of bladder carcinoma.
In conclusion, the cases that are most suitable for this form of therapy are the multiple mucosal carcinomata where there is no abnormality in the pyelogram and where there is no abnormal thickening of the bladder wall on bimanual examination. High-grade and average-grade lesions respond better than the low-grade ones. Previous diathermy treatments appear to result in a greater incidence of incomplete tumour sterilization by comparison with untreated cases. As the treatment is not yet as certain as it should be, cases accepted for treatment by this method should be beyond diathermy control and suitable only for total cystectomy as an alternative.
Dr. R. J. Walton desired to fill in one or two small gaps left in Mr. Wallace's contribution. In treating a carcinoma of the bladder by external radiation the object was to deliver to the tumour and the tissue immediately surrounding it a dose of radiation sufficient to cause the tumour to regress and disappear while producing minimal permanent damage to normal tissue. This immediately brought one face to face with perhaps the most important factor which might determine the suitability of a patient for treatment by this method, namely, tumour size. Experience had taught that a deep-seated tumour occupying a volume greater than 5 cm. in diameter would probably not be given a dose of 6,000 r in five to six weeks without the occurrence of excessive local and general reaction. Once a suitable tumour was selected it should be irradiated with the highest voltage obtainable. The higher the voltage the greater the penetration of the rays and consequently the less damage likely to be inflicted on the skin and superficial tissues for a given dose-to the tumour. Suitable voltages were 250 kV, 400 kV, and 2 MeV, with the latter showing undeniable advantages in all respects. It should be noted that the biological effect of the rays was identical in each of the voltages within this range. Even at 2 MeV, it was necessary to apply the radiation by means of several fields or by a continuously moving field.
In this way each area of skin received radiation from one beam only, while all beams contributed to the dose delivered to the tumour. The position of the tumour was localized by radiographic means, using a contrast medium and applying the fields so that each would irradiate the whole of the tumour. This description applied to treatment undertaken with a view to cure, and reactions were to be expected. These, at 2 MeV, were mild, consisting of erythema of the skin, some frequency of micturition, and perhaps a few more stools than normal. Radiation sickness was usually absent. Such a favourable picture could hardly be expected at 400 kV and still less at 250 kV.
The use of external radiation for palliation was another problem entirely. Here the aim was to reduce symptoms without producing others. Heamorrhage and pain due to nerve involvement yielded to an extent to make treatment worth while. For obstructive symptoms, he thought a transplant or endoscopic resection was preferable.
Results' of radical and palliative therapy are shown in the accompanying (1) Gross characters which are assessed by cystoscopy.
(2) Histology which is judged by perurethral biopsy.
(3) Extent of spread which is estimated by co-ordinating I.V.P. and bimanual examination together with the previous factors.
(4) Surroundings of the tumour.
Further experience has confirmed the importance of these features in assessment not only of bladder moment, and the adjacent mucosa and submucosa, in which we are interested. If the adjacent mucosa is examined more closely it will probably show another early malignant focus. In passing I would just like to mention the submucosal changes of lymph follicle formation, and the very marked increase in vascularity as indicated by the well-formed blood vessels. Some people hold that these are changes due to bacterial infection, others say that they are the result of diathermy treatment. Both these statements are inaccurate. These are submucosal changes often associated with tumour formation. Such altered mucosa is destined to form new tumours. The conclusion is this, that if a tumour is surrounded by diffusely red and apparently inflamed mucosa these changes are pre-malignant and malignant till proved otherwise. It is hardly necessary for me to enlarge on the significance of this factor in planning treatment.
There are, of course, several other types of mucosal changes, but here I shall refer to only one common erroneous teaching and observation. At cystoscopy one is frequently shown a bladder tumour with adjacent mucosal changes which are labelled as cedema. Nearly always these changes are early stages of tumour formation and not cedema for if a section is taken from the so-called oedematous area it frequently shows an early frond and sometimes adjacent to it hyperplasia of the mucosal cells.
Though I have merely touched the fringe of this interesting subject of mucosal changes, I must stress the difficulties of assessing them; these changes are as variable as the tumours themselves. With some mucosal changes, as with some tumours, a patient can live a long, peaceful, and symbiotic existence. Other mucosal changes are only the earliest phase of the most destructive tumour.
In conclusion may f remind you that there is such a factor as mucosal change surrounding a tumour, and it is wise to plan treatment only after assessing and correlating these changes in conjunction with gross characters, histology, and extent of spread.
There is just one other point which I wish to mention: Many surgeons have a tendency to open the bladder "to look and see". The cystoscope is the best instrument for looking and seeing and not a cystotomy, particularly as sometimes it is extremely difficult to assess these changes in a collapsed bladder. If the first cystoscopy is unsuccessful it should be repeated a second time, and if the second is unsuccessful it should be repeated a third time. On very rare occasions indeed it may be necessary to perform a cystotomy to establish the diagnosis, but otherwise a bladder should only be openedto carry out a previously planned treatment after the establishment of a complete diagnosis.
(These remarks were illustrated with nine slides.)
Mr. D. S. Poole-Wilson said that the cases of carcinoma of the bladder received at the Christie Hospital and Holt Radium Institute, Manchester, like those at the Royal Cancer Hospital, were a selected group. Amongst them was a high proportion of inoperable tumours, which made one realize the limitations of the present form of treatment. He showed a slide (see Table I It was felt that perhaps too conservative a selection had been made and in the following year the field of operative treatment was extended by carrying out open diathermy destruction and the insertion of radon seeds on more deeply infiltrating tumours, which would previously have been rejected for this form of therapy. Even so of 93 cases only 51 (55 %) could be considered in any way suitable for open operation. It therefore appeared that at the Christie Hospital very nearly 50% of patients with malignant vesical tumours were beyond any operative curative treatment and only came into the treatable category as subjects for deep X-ray therapy. 
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With regard to the open operative treatment employed at the Christie Hospital partial cystectomy had been almost entirely superseded by open diathermy removal of the tumour and the insertion of radon seeds, to a dosage of 7,000 r, into its base and a surrounding free margin of 1 cm. of bladder wall. The seeds were implanted about 0 5 cm. deep into the tissues thus ensuring that a layer of tissue, 1 cm. deep and surrounding the whole of the base of the tumour, received a tumour-lethal dose of radiation. The area of really effective radiation was therefore not large. In suitable cases the treatment had been extremely successful. Total cystectomy was now carried out only in a few very selected cases.
Deep X-ray therapy was the only form of treatment for the inoperable cases; he himself felt that it had a large field of usefulness. At the Christie Hospital they had been using a 500 kV machine with beam direction. There seemed no doubt that the higher voltage machines, although not increasing the volume of adequately irradiated tissue in the pelvis, made the treatment easier for the patient.
With regard to tantalum wire as a substitute for radon seeds, time alone would show which was the better. In respect of intracavitary radiation of the bladder it seemed possible that treatment from a central source might prove as effective and easier of management than the use of radioactive isotope solutions.
Mr. J. C. Anderson (Sheffield) believed that total cystectomy had no place whatever in the treatment of frank malignant disease of the bladder. Over a period of eighteen months from towards the end of 1948 and on into 1950, he carried out 11 total cystectomies for carcinoma. Many of these were in favourable cases, but of these patients only 1 was alive to-day. 4 had survived for two to three years, but 3 died of local recurrence or more distant metastases within a year. He abandoned the operation and had subsequently treated such cases either by partial cystectomy combined with some form of radiation or by radiation alone, and he was convinced that the results were better, although he could not produce any statistical evidence to that effect.
After total cystectomy the pelvic tissues were laid open to extension of the disease and it was impossible to give accurate prophylactic radiation. After the local operation there was no such opening up of tissue planes and accurate adequate irradiation could be applied immediately. In his opinion this accounted for the better results.
They were fortunate in Sheffield in having highly efficient apparatus for the purpose, and he had seen the most dramatic results follow in the treatment-of the frank type of carcinoma. Again he spoke without any figures but he thought that the treatment of the multiple villous type of lesion by high voltage irradiation was disappointing and he believed that in many instances tumours of this kind had not been cured by irradiation. Total cystectomy might have a place in that type of lesion.
Mr. E. W. Riches, in replying on the discussion, said Mr. Jacobs and the Glasgow school had produced better results from radium treatment than anybody else, but radium did lead to a very unpleasant cystitis which lasted for as long as nine months. Eventually, if the patient could survive this-and many did-he might be cured. In the case of radon seeds this did not apply. One could close the bladder and drain by catheter, and the patient was ready to go out in from ten to fourteen days, and usually, if the dose had been correct, he did so after no more than temporary cystitis.
The spacing of the seeds was very difficult. In many cases it was almost impossible to put them on a prearranged pattern which had been planned with the radiotherapist. From the point of view of radiation of that type the tantalum wires which Mr. Wallace had shown might certainly have a future. -They were convenient in many ways and spacing would be more accurate than with radon seeds.
Tantalum had a half life of four months, so that a certain amount of it could be kept in stock, which was an advantage. As to malignancy of the papillary type, there were many ways of curing it. Both Dr. Walton and Mr. Anderson had had the advantage of using a 2 MeV unit. He had seen some of their results and they were a tremendous advance on the results which had been obtained with machines having a lower voltage. The Sheffield results seemed to be quite remarkable, so that he was not surprised to hear that the wearisome operation of total cystectomy had been given up.
If Mr. Anderson in mentioning "frank carcinoma" was referring to the solid ulcerative type of carcinoma which was deeply penetrating he would agree with him. One was no more likely to cure that by total than by partial cystectomy, and 2 cases discussed in his Opening Paper were an illustration of that fact (See Figs. 3 and 4) . They had not at present got a cure whether by surgery or irradiation or a combination of the two.
The work Mr. Masina had done on this subject had stimulated all their scientific interest. Mncosal changes around the tumour were most important; the whole plan of treatment might depend on whether the tumour was really localized or whether there was a spread beyond it.
Cystoscopy might be difficult but they must take into account the patches of cystitis, the trabeculations and the nodular elevations that were seen in other parts of the bladder. The question was whether to start by treating the whole bladder or by treating the tumour. Here he referred to the very extensive destruction carried out under Mr. Poole-Wilson's technique for the putting in of radon seeds. This worker had given up partial cystectomy and tended to do fewer total cystectomies, and it would be of interest to learn the ultimate results of treatment with radon.
The method of treatment depended very much on how long the condition had been in existence, in other words,the history was more important than the grading. But a table of survival of all cases according to grade showed that in grade 1 55 % survived up to fifteen years. Grades 11 and III in their results were fairly close to each other, and that was one of the reasons why he had suggested that if figures of survival by grades were taken, a low grade (grade I) and a high grade (grades I1 and HIl) might be sufficient for the purpose. Certainly this was borne out by the survivals for one year and for three years, but at fifteen years, while there was a survival of 11 0% of the cases in grade fJ, there were no survivals in grade III. (Table VII) .
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